found that cyclical variations in salmon and other fisheries correlated with warm/cool changes in Pacific Ocean temperatures that followed a regular pattern. Each warm PDO phase lasted about 25 to 30 years then switched to the cool phase and vice versa. The PDO differs from El Nino/La Nina warm/cool oscillations, which persist for only 6-18 months in an east-west belt near the Equator.
shows the cold and warm modes of the PDO. During a typical PDO cold mode, cool sea surface temperatures extend from the equator northward along the coast of North America into the Gulf of Alaska. During a typical PDO warm mode, warm sea surface temperatures extend from the equator northward along the coast of North America into the Gulf of Alaska. As seen in the lower part of Figure 22 , the PDO was warm from about 1915 to about 1945 , cool from about 1945 to 1977 , warm from 1977 to 1998 , and cool beginning in 1999 (interrupted by El Nino in 2005 -2006 During the past century, global climates have consisted of two cool periods (1880-1915 and 1945 to 1977) and two warm periods (1915 to 1945 and 1977 to 1998) . In 1997, the PDO switched abruptly from its cool mode, where it had been since about 1945, into its warm mode and global climate shifted from cool to warm. This rapid switch from cool to warm has become known as "The Great Pacific Climatic Shift" (Figure 23 ) (Miller et al., 1994) . Atmospheric CO 2 showed no unusual changes across this sudden climate shift ( Fig. 5B ) and was clearly not responsible for it. Similarly, the global warming of 1915 to 1945 could not have been caused by increased atmospheric CO 2 because that time preceded the rapid rise of CO 2 and when CO 2 began to increase rapidly after 1945, 30 years of global cooling occurred .
The two warm and two cool PDO cycles during the past century (Fig. 23) have periods of about 25-30 years. Reconstruction of ancient PDO cycles shows PDO warm and cool phases dating back to 1662 A.D. (Moore et al., 2002; Verdon and Franks, 2006) .
The cool phase of PDO is now entrenched and 'global warming' (1977-1998) is over
'Global warming' (the term used for warming from 1977 to 1998) is over. No warming above the level temperatures in 1998 has occurred and global cooling has deepened since 2005 (Fig. 24) . Each time this has occurred in the past century, global temperatures have remained cool for about 30 years (Fig.  31) . Thus, the current sea surface temperatures not only explain why we have had global cooling for the past 10 years, but also assure that cool temperatures will continue for several more decades. 
THE ATLANTIC MULTIDECADAL OSCILLATION (AMO)
The Atlantic Ocean also has multidecadal warm and cool modes with periods of about 30 years (Fig. 32) , much like the PDO. During warm phases, the Atlantic is warm in the tropical North Atlantic and far North Atlantic and relatively cool in the central area. During cool phases, the tropical area and far North Atlantic are cool and the central ocean is warm. The AMO is the average anomaly from 0 to 70N. For a more detailed discussion, see D'Aleo (this volume). 
